In this work, I study the determinants of (implicit) trademark value. My approach is based on the idea that more valuable marks are likely to remain under legal protection, as long as the benefits of this protection exceed its costs, than less valuable marks. In order to test this idea, I particularly focus on trademark characteristics that are related to the underlying brand as well as on legally stipulated characteristics. My theoretical predictions are verified by looking at trademark activities in the U.S. pharmaceutical industry, largely owing to its heavy reliance on product differentiation to compete in the market. The statistical analysis I conduct suggests that trademark characteristics are an important predictor of whether the mark is going to progress further along its lifecycle or not, thereby also conveying information about its value. However, assigning the value interpretation to each characteristic should also account for the stage of the trademark lifecycle (that is, registration, maintenance, or renewal) under consideration.
INTRODUCTION
Following an increase in the importance of intangible capital for commercial activities (see de Rassenfosse, 2017) , more research has been devoted to the valuation of the intangible assets associated with it, though most of the attention was initially paid to identifying the effect of R&D spending and patent counts on firm value (e.g., Griliches, 1981; Blundell et al., 1999; Hall et al., 2007) . The recent inclusion of trademarks in the toolbox of innovation indicators (see Mendonça et al., 2004) has extended scholarly interest to the valuation of this intangible asset, too: earlier studies particularly showed that trademarks are valued by financial markets, largely owing to their role in securing the company's marketing investments and, ultimately, competitive position (e.g., Bosworth and Rogers, 2001; Greenhalgh and Rogers, 2006a; 2006b; .
While being very insightful, the absolute majority of the existing studies touching upon the problem of trademark valuation are based on two fairly strict (implicit) assumptions. The first assumption is that the trademark flow is considered at large, without actually trying to separate more valuable trademarks from less valuable ones. As Sandner and Block (2011) correctly note, the trademark flow is not homogeneous because each mark has idiosyncratic qualities determined by the owner's branding strategy as well as by trademark law; hence, these qualities should be taken into account when estimating the value of trademarks. The second assumption concerns how trademark value is captured: more specifically, these studies tend to gauge the reaction of financial markets on trademark activities and relate this reaction to the market value premium assigned to the firm upon filing the application for or obtaining the registration of a new mark.
In this work, I make an attempt to circumvent these assumptions by viewing the value of a trademark as a reflection of the owner's decision to ensure its continuous legal protection (a similar approach has been adopted in the patent literature; see Bosworth, 1973; Harhoff et al., 2003; Bessen, 2008) . As the argument goes, owners are likely to engage in and maintain formal protection for more valuable marks, especially if the benefits of such protection exceed its costs,  the "fanciful marks" category consists of marks that are purposely designed to operate as trademarks, without any pre-existing meaning;
 the "arbitrary marks" category includes marks that have some inherent meaning but are used in a way that prevents consumer confusion;
 the "suggestive marks" category contains marks that subtly appeal to certain product characteristics;
 the "descriptive marks" category consists of marks that directly refer to at least one product feature; and  the "generic marks" category includes marks that convey precise information about the category to which the trademarked product belongs.
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The former three categories are usually entitled to the strongest protection, while generic terms tend to remain in the public domain. Descriptive marks are not eligible for protection, unless they have "acquired distinctiveness through secondary meaning" (Jacoby, 2001 (Jacoby, :1029 . 6 In addition, the law explicitly bars the registration of marks that consist of or comprise immoral, deceptive, or scandalous matters.
Despite the need to follow a separate procedure to apply for federal protection, both registered and non-registered trademarks are still protected.
Trademarks not yet registered with the USPTO or not eligible for federal registration can enjoy a certain degree of legal protection under common law as so-called technical marks (Cohen, 1986) . In this case, trademark rights are allocated on the first-to-use basis and retained by suing competitors for infringing the mark.
However, federal registration grants benefits not available to marks existing under common 5 A special class of so-called famous marks was introduced by The Federal Trademark Dilution Act of 1995, which created a federal cause of action to prevent unauthorized use, trading upon the goodwill, and dilution of the distinctive quality of such marks. By now, this act has been largely replaced by The Trademark Dilution Revision Act of 2006. 6 In certain cases, courts may apply the functionality doctrine: it allows "competitors to copy functional features of a product, even if the features have secondary meaning, unless the features are protected by patent or copyright" (Mims, 1984:645) . law, such as nationwide constructive notice of the mark owner's claim; prima facie evidence of the validity and ownership of the mark; the owner's exclusive right, obtained and maintained under certain conditions, to use the mark in commerce; access to the federal enforcement system; and the import ban on goods bearing infringing marks (Blankenship, 2001) .
The trademark (protection) lifecycle
Each mark has its own lifecycle (see Figure 1 ) largely determined by trademark law and also the owner's branding strategy. The lifecycle does not always start with the application for or registration of a trademark right because owners may first decide to rely on common law and obtain federal protection at a later stage of the trademark lifecycle. Alternatively, by selecting the intent-to-use option at application, owners may choose to indicate their bona fide intent to use the mark in commerce before such use has actually been established. Once the trademark registration has been issued, it remains valid for at least ten years, except for the situations when the owner fails to file the declaration of continued use or excusable nonuse between the fifth and sixth years after the registration date. Moreover, each registration can be subsequently renewed for periods of ten years at the end of each successive ten-year period following the registration date upon filing a written application and paying all the necessary fees; this is also conditional on the trademark still being both distinctive and used in commerce. Finally, the court may rule to cancel the trademark registration, too, especially if the mark is converted into a generic term. 7 7 A classical example is "when Otis Elevator Company advertised in magazines like Architectural Forum, claiming «the utmost in safe, efficient, economical elevator and escalator operation ...,» it used the generic term elevator and the alleged trademark Escalator in the same fashion. This ad was used in the proceeding that led to the cancellation of registration of the 50-year-old trademark, Escalator" (Cohen, 1986:64;  italics by the author). Graham et al. (2013) . For parsimony reasons, some prosecution events are omitted. Under the intent-to-use scenario, no federal registration (and, therefore, protection) is granted until the moment when "(a) the mark is actually used in commerce, (b) a verified statement or declaration to that effect is filed, and (c) a specimen of use is submitted" (Graham et al., 2013:17) .
LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT

A summary of the existing research on trademark value
The absolute majority of studies that examine the valuation aspect of trademarking are concerned with the effect of new trademark applications/registrations on the firm's market value (see Bosworth and Rogers, 2001; Feeny and Rogers, 2003; Greenhalgh and Rogers, 2006a; 2006b; Fosfuri and Giarratana, 2009; Krasnikov et al., 2009 ). This approach is based on the idea that when determining firm value, financial markets take into account not only the value of its tangible, but also intangible assets, such as R&D spending, patents, and trademarks. As such, the following valuation function can be derived (Griliches, 1981) :
where is the firm's market value; is the value of the firm's tangible assets; is the value of the firm's intangible (or knowledge-related) assets; is the market valuation coefficient of the firm's assets that reflects its differential risk and monopoly position; and is a coefficient that reflects the possibility of non-constant returns to scale.
By adopting this approach, earlier research revealed significant effects that trademark activities have on firm value. For example, Bosworth and Rogers (2001) showed that in a sample of Australian firms, non-manufacturing companies do benefit from higher trademark intensity in terms of its positive impact on market value; however, this positive impact disappears when the whole sample is considered. The latter result was corroborated by Feeny and Rogers (2003) , who found that the market value effect of trademark intensity is not statistically different from zero, no matter whether industry controls are included or not. In turn, Greenhalgh and Rogers (2006a) continued with the idea that there should be sectoral disparities in the market valuation of trademark activities. They employed U.K. intellectual property statistics and confirmed that a more intensive use of trademarks in service industries yields a higher stock market premium, unlike in transport, communication, utilities, and manufacturing sectors: although trademarking is still popular there, its impact on the value that financial markets place on firms is statistically insignificant. Another study by Greenhalgh and Rogers (2006b) pointed out that the intensity of trademark applications filed by U.K. firms positively affects market valuation across (Pavitt) technological sectors, except for the information intensive sector where the effect is negative.
Finally, Greenhalgh and Rogers (2012) identified a nonlinear relationship between trademark intensity and the market value of a firm, thereby pointing to diminishing returns from adding an extra mark to the existing trademark portfolio.
The above studies, albeit being useful for our understanding of the economic effect of trademark activities, are based on a rather restrictive assumption of the trademark flow being homogeneous. In other words, they largely ignore the fact that marks are often interrelated as well as that some marks are likely to be more valuable than others. With respect to the former, Sandner (2009 Sandner ( :1257 demonstrated that "trademark portfolios are not loose agglomerations of trademarks but, instead, contain complex structures that coherently protect a company's brand, which may extend across multiple products, product categories, and services". The empirical analysis of trademark families conducted later on by Block et al. (2014b) confirmed that financial markets also observe these structures and evaluate them differently -they attach greater value to trademarks ensuring the protection of brand extensions, not newly created brands. Similarly, Agostini et al. (2015) revealed that corporate trademarks have a positive effect on firm sales, unlike product trademarks whose contribution to sales performance is not significant.
As for trademarks' own value, Sandner and Block (2011) relied on the patent literature to identify characteristics that can be potentially useful for distinguishing more valuable from less valuable marks. They particularly looked at such characteristics as (a) trademark breadth, or the number of product classes covered by the mark; (b) trademark seniority, or the number of trademarks registered in other national jurisdictions; (c) trademark oppositions brought by the applicant; and (d) trademark oppositions received by the applicant. The cross-country analysis they preformed suggests that higher returns are associated with more senior marks and also with marks for which the owner filed an opposition against another firm. The authors thus concluded that " [b] y filing an own trademark or an opposition against a rival's trademark, firms show to the financial markets that they are eager to protect their marketing investments [..., and stock] markets seem to value such activity" (Sandner and Block, 2011:983) .
In this study, I somewhat extend Sandner and Block's (2011) approach and propose to view any trademark as a range of distinctive characteristics, each of which contributes towards the owner's perception of its value. However, unlike the above studies that deduce trademark value from the reaction of financial markets on the owner's attempt to obtain its legal protection, I propose to capture it by focusing on the behaviour of the owner of a trademark at each stage of the trademark lifecycle, including registration, maintenance, and renewal (see Figure 2 ).
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An important aspect of engaging with trademark protection at the federal level is that it imposes costs on the trademark's owner. Despite application and maintenance fees being relatively small, the owner's decision to turn to and maintain federal protection is thus likely to be guided by whether perceived benefits exceed actual costs of this engagement (Mendonça et al., 2004) .
Consistent with the reasoning above, I expect that more valuable marks should be protected for a longer period of time compared to less valuable marks. In what follows, I will identify and review trademark characteristics (related to both trademark law and branding strategy) that may influence the owner's decision to first register the mark and then maintain its registration.
Trademark characteristics and their relationship to trademark value
3.2.1. Trademark characteristics associated with the underlying brand. I start hypothesis development by looking at a set of trademark characteristics relevant to branding strategy and, as such, less dependent on a given protection system.
Trademark age. The value effect of trademark ageing can be explained by drawing on two interrelated theoretical perspectives. According to the sunk cost perspective, advertising and other marketing investments aimed at promoting the brand cannot be fully recouped upon its termination (Kessides, 1986) . They are nevertheless of paramount importance not only for developing competitive advantage against inter-firm competition, but also for the brand owner's ability to efficiently communicate with customers (Melnyk et al., 2014) . So, one can expect that the greater the financial resources invested in the brand are, the greater will be the incentive for its owner to keep the brand alive, including its protection in the form of a registered trademark.
As long as the cumulative amount of such investments increases over time, so should the value of the associated trademark, at least for its owner.
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In turn, the brand loyalty perspective holds that individual preferences with respect to the brand tend to develop as the brand ages, be this development because of marketing activities, 10 Other studies indicate that advertising expenditures have a positive effect on brand value as the brand matures (Liu et al., 2017) . It has also been argued that " [t] he age of a brand has implications on the survival and reliability of that brand in the market" (Akdeniz et al., 2014:736) . Electronic copy available at: https://ssrn.com/abstract=3326972 positive personal experience, or other similar factors (Jensen and Webster, 2008 Their findings suggest that financial markets do place a premium on trademarks but only when trademarks have an association with the development of some existing brands, whereas there is no evidence of a similar market reaction to newly created brands. This outcome is generally consistent with the distribution efficiency hypothesis stating that firms economise on product introduction and promotion expenditures when pursuing brand-extension strategies (Aaker and Keller, 1990) ; in turn, financial markets recognise these cost-related advantages and tend to react accordingly. Similarly, owners may also assign greater value to trademarks that protect brand extensions -and, as such, belong to a trademark family, -rather than to standalone marks.
11 Despite tight links, trademark filing strategy should not be confused with branding strategy -the latter has its own taxonomy. For example, Laforet and Saunders (1994) propose a three-category classification that consists of corporate branding, mixed branding, and the house of brands.
An additional comment has to be made regarding so-called core brands, which are also a part -perhaps, the most important one -of the trademark family. The value of such brands should not be underestimated because they provide the very basis for brand-extension strategy (Keller and Aaker, 1992) . In particular, this strategy is likely to be adopted when the core brand has a solid reputation for product quality; if this is the case, the owner may decide to introduce an extension to the core brand and attach it to a new product, thereby sending a credible signal to buyers about new product quality (Wernerfelt, 1988) . Having these considerations in mind, the continuous protection of core brands becomes necessary to mitigate the risks of consumer confusion and brand erosion caused by unfair trade practices.
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Hypothesis 2: Trademarks belonging to a trademark family have greater value, which should also be reflected in a higher probability of their maintenance and renewal.
Trademark breadth. A product class denotes the category of goods or services in which a trademark is used for differentiation purposes. 13 When applying for trademark registration, the owner must specify the product class or classes in which the mark needs federal protection, with their total number often being referred to as trademark breadth (Sandner and Block, 2011) .
Existing studies construe multiple interclass registrations as a reflection of diversification and positioning strategies the owner pursues (Sandner, 2009; Block et al., 2014a) . More specifically, by promoting the same mark in different markets, the owner therefore leverages the brand equity associated with it across the portfolio of businesses to induce the purchasing behavior similar to that observed in the original market (Aaker and Keller, 1990) . Following this logic, the fact that the mark spans over several product classes points to its greater value for the owner, largely 12 It has to be mentioned that brand extension itself can be a source of serious problems, including brand dilution and negative spillovers (see Wernerfelt, 1988; Aaker, 1990; Loken and John, 1993) . 13 Since 1973, the USPTO has been using the International Classification of Goods and Services adopted under the NICE Agreement.
Electronic copy available at: https://ssrn.com/abstract=3326972 due to the power it has in directing consumer demand and, not least, to its potential for enhancing the capability of the owner to compete against incumbent firms (Pepall and Richards, 2002) .
Protection-wise, registering a trademark in multiple product classes signals the owner's effort to achieve greater protection efficiency because a "broader trademark portfolio protects multiple facets of a brand in multiple industries, reducing the risk of copying by rivals" (Block et al., 2014a:529) . Having the trademark protected in all potentially appealing product classes is especially important considering that " [t] he same trademark can be by different owners used in different classes because there is less likelihood for confusion" (Shipman, 1998:256) .
14 As a result, the owner's inability to prevent the contamination of the trademark in one product market (in this case, because of a narrower protection) can undermine its image in the original market.
Hypothesis 3: Trademarks filed in more product classes have greater value, which should also be reflected in ensuring the continuity of their protection.
Trademark type. According to U.S. trademark law, the types of drawings used to depict a mark can range from plain text to sounds, scents, and even non-visual forms. Depending on the content of its depiction, the trademark can be grouped into either the brand-identification or brand-association categories (Keller, 1993; Krasnikov et al., 2009) . The purpose of the former category is to help buyers with recognising the underlying brand in the marketplace crowded with other competing brands; in turn, brand-association marks intend to convey the meaning of the brand to consumers and, by doing so, to have an impact on their brand-related attitudes.
Empirical research demonstrates that financial markets value these trademark types differently.
In particular, Krasnikov et al. (2009) reveal that the stock of brand-association marks increases the firm's Tobin's q and stock returns, while the stock of brand-identification marks formed by the firm during the previous period substantially reduces the existing positive effect of brandassociation marks on these firm value indicators. As the authors put it, "the brand-awareness efforts of firms attract more individual investors to their stocks, thereby attenuating the stock returns and Tobin's q value of such firms" (Krasnikov et al., 2009:163) .
Another trademark typology draws on the distinction between corporate and product brands. The study by Agostini et al. (2015) suggests that corporate trademarks are among the principal determinants of firm sales in the Italian fashion industry, unlike product trademarks.
This seemingly counterintuitive finding can be explained by referring to the product lifecycle:
being shorter in creative industries, it motivates firms to concentrate their efforts on building a strong corporate brand instead of creating and promoting many soon-dying product brands, with a corresponding effect on trademark survival.
Overall, trademark type is clearly another factor that may drive the value perception of marks by their owners. However, the scarcity of evidence -both theoretical and empiricaldoes not allow us to make any definitive statement regarding value considerations owners have when dealing with one or another trademark type, including motives for their legal protection.
Given this ambiguity, I have opted to formulate the hypothesis below in a neutral way.
Hypothesis 4:
There is an association between trademark type and trademark value, which should also be reflected in the continuity of trademark protection.
Legally stipulated trademark characteristics.
In this section, my focus will be on trademark characteristics associated with U.S. trademark law, including those derived from the prosecution process.
Intent-to-use basis for filing. U.S. trademark law allows the owner to apply for federal protection some time before the trademark's first use in commerce. To proceed with this option, the owner must have a business plan, create sample products, or perform other initial business activities that reflect a bona fide intention to use the mark (USPTO, 2014). Since its inclusion in the legal system in 1988, this option has been very popular among owners, so the majority of U.S. trademark applications are now being filed on the intent-to-use basis (Graham et al., 2013) .
The practice when the owner seeks to secure the exclusive right to use the trademarks before its actual introduction in the market can be regarded as a form of new product preannouncements (Su and Rao, 2010) . 15 It helps mark owners address many critical issues, including minimising the risk of marketing failure when positioning a new good or service, outperforming rivals in the domain of consumer perception, and sending a credible signal to stakeholders about ongoing product development activities. As such, one can expect attempts on the owner's side to protect important trademarks ahead of competition.
However, as von Graevenitz (2013) explains, firms may also use trademark protection pre-emptively to prevent valuable trademarks from being appropriated by rivals. One plausible strategy in this case would be to file several intent-to-use trademark applications simultaneously, while anticipating that only some -or even one -of them will eventually be used in commerce.
If adopted, this strategy is likely to result in a pool of substitutable trademarks to register; then instead of signaling trademark value, this characteristic will mostly capture the owner's brand hedging activities, thus making it virtually impossible to isolate its link to the value component.
Furthermore, new product development may have a negative outcome and, therefore, provoke a higher abandonment rate of trademark applications filed on this legal basis.
Overall, while acknowledging an association between the basis for filing a trademark application and trademark value, I will leave it to the empirical analysis to inform us about its direction, should this association be statistically significant. 15 To avoid product preannouncements resulting from trademark applications, some companies pursue the so-called submarine trademark filing strategy: in other words, they "file a substantial number of trademark applications in countries [... where trademark applications are not published online]; U.S. applicants are still able to claim the priority date of these applications in their subsequent filing with the USPTO" (Fink et al., 2018:343 ).
Hypothesis 5:
There is an association between the basis for filing a trademark application and trademark value, which should also be reflected in the continuity of trademark protection.
Received oppositions. The primary function of trademarks is to distinguish products of different parties. However, as the pool of marks continues to grow, greater effort is needed to avoid similarities between newly designed and currently used marks (von Graevenitz, 2009) .
From the brand positioning viewpoint, introducing a mark which is similar to that of another owner in the same market can also be part of the strategy with the goal to induce the spillover effect associated with the reputation and demand-directing capabilities of the incumbent mark (Semadeni, 2006) . In either way, if a third party strongly believes that registering a new mark will increase the likelihood of consumer confusion and, as such, cause it substantial damages, including "the potentially unfair appropriation of [... its] trademark's value or the possibility of competitors obtaining new trademarks for branding and market entry" (Sandner and Block, 2011:974) , this party can institute an opposition proceeding against granting federal protection to the new mark. For famous marks, the doctrine of trademark dilution can further be invoked:
by recognising that brand equity is a valuable asset, it guarantees federal protection to famous trademarks from "unauthorized commercial use that causes dilution -either blurring the identity of a famous trademark (i.e., weakening its uniqueness) or tarnishing its positive associations" (Peterson et al., 1999:256) . Upon successfully overcoming the opposition, the attacked mark usually moves to the registration stage, otherwise it is deemed abandoned.
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Therefore, receiving an opposition to trademark registration can be seen as an external endorsement of the value that the attacked mark possesses: as the above discussion suggests, this value can be derived from the trademark's association with established brands. Relatedly, owners are likely to attach greater value to the trademarks that survived the opposition process and, hence, will opt to ensure their continuous protection.
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Hypothesis 6: Trademarks received oppositions have greater value, which should also be reflected in ensuring the continuity of their protection.
Acquired distinctiveness. Following the discussion in Section 2.1, not all trademarks are subject to federal protection. However, unlike generic terms that must be available for universal use, trademarks relying on descriptive terms can still enjoy full protection if they have acquired sufficient distinctiveness (Jacoby, 2001) . 18 This is commonly referred to as achieving secondary meaning, or "the fact that the mark has a new meaning rather than the older (primary) meaning" so that consumers can reliably indentify -by establishing a mental association -the source of a product to which this mark is affixed (Cohen, 1986:63) . U.S. trademark law offers the owner different options to prove that the mark has attained secondary meaning, such as demonstrating extensive promotion and distribution expenditures, confirming exclusive commercial use of the mark for at least five years, or providing results of consumer surveys supported by expert testimonies (Cohen, 1986) . Due to significant investments required to turn descriptive marks into distinctive, their owners are likely to value such marks more, with a corresponding effect on the duration of their legal protection.
Hypothesis 7:
Trademarks that acquired distinctiveness have greater value, which should also be reflected in ensuring the continuity of their protection. 17 Moreover, by engaging in the opposition process (instead of settling the dispute or just abandoning the mark), applicants thereby agree to incur additional costs that can also influence trademark valuation. 18 As Cohen (1986:63) notes, " [a] lthough the use of a color is considered descriptive, Yellow Cab automobiles and White Castle hamburger stands are protected. While a container for a product may be considered a functional feature, Haig and Haig secured protection for its Pinch Bottle container for whiskey".
Acknowledged incontestability. The doctrine of trademark incontestability asserts that the right to use a mark cannot be disputed after some fixed period of time (Christensen, 1966) .
According to U.S. trademark law, the continuous use of a trademark for five consecutive years after the registration date -in conjunction with satisfying other legal requirements -gives its owner an opportunity to request the incontestable status for it. "Once a trademark registration becomes incontestable, the validity of the mark, the validity of the owner's ownership of the mark, and the owner's exclusive right to use the mark on designated goods may be challenged only on [... a limited number of] grounds", most notably those related to how the mark is used in commerce (Port, 1993:535) . Almost every registration complying with the basic legal criteria can be granted the incontestable status without the need to provide any formal proofs. In fact, approximately 75% of all eligible U.S. trademark registrations have had their incontestability acknowledged by the USPTO (Graham et al., 2013) . Among the reasons for such high interest in leveraging this provision is that the costs of obtaining the incontestability status are relatively low, 19 especially compared to the benefits stemming from lower litigation risks. Moreover, as the corresponding affidavit should be filed only once, the longer the period of the trademark's commercial use, the less is the per year cost of enforcing this provision.
Hypothesis 8: Trademarks with acknowledged incontestability have greater value, which should also be reflected in a higher probability of their renewal.
19 Filing a Section 15 affidavit of incontestability (15 U.S.C. §1065) costs USD 200 per class.
EMPIRICAL SETTING, DATA, AND METHODS
The focal industry
To test the theoretical predictions, I have decided to examine trademark activities in the U.S. pharmaceutical industry. This decision is motivated by many reasons, including the fact that the competition among drug producers is largely driven by product differentiation forces.
In this respect, Chudnovsky (1983:190) correctly points out that "[a]s the choice of the product to be consumed is usually made by the doctor, the demand for drugs and its structure is thus created by the prescriber rather than by the actual consumer. Doctors hardly pay any attention to the prices of the drugs when prescribing and, therefore, the link between price and demand is broken". Being well aware of this situation, pharmaceutical firms tend to invest a significant amount of financial resources in order not only to increase brand awareness among the general public, but also to influence doctors' choice of brands. In such a setting, trademarks appear to be among few instruments for drug producers to secure these investments.
Unlike a widely shared opinion that the pool of words and symbols from which firms can draw parts to create new brand names is unlimited (Landes and Posner, 1987) , this is not quite true for pharmaceutical firms. On the one hand, they seek to establish a close association between the product they are offering and the underlying compound by selecting a very specific drug name, especially when the competition in the generic drug market is concerned. On the other hand, there is the U.S. Food and Drug Administration (FDA) that regulates drug names to prevent -or, at least, to minimise -potential medication errors. Since the costs of inventing a new drug name are large and, reportedly, can range from USD 100,000 to USD 2.25m, drug producers try to secure their right to use the name exclusively before submitting it for an FDA approval, thereby inducing a higher trademark intensity and sometimes even causing trademark registers to clutter with unused or overly broad marks (von Graevenitz, 2013) .
Finally, the trademark protection of drug names is also of significant importance for the successful execution of value transference strategy -its aim is to shift "the advantages of technical or performance-based customer benefits (originally reserved in patents or copyrights)
to trademarks" (Conley et al., 2013:104) . A good example of how this strategy helps companies secure their competitive edge despite patent expiration is Astra Zeneca's campaign for Prilosec, a popular drug for treating indigestion and heartburn problems. According to Conley et al. (2013) , the company managed to reinforce its marketing strategy of promoting the product's distinctive features, such as "purple pill", with a range of trademark registrations covering these features.
As a result, Astra Zeneca was able to protect its unique selling position and, more importantly, to maintain revenues even when generic drug manufacturers entered the market.
Having these observations in mind and also taking into account the (protection) lifecycle of trademarks, I thus argue that pharmaceutical firms, with their heavy reliance on brand names in order to compete in the marketplace, have sufficient motivation for first proceeding with, then maintaining, and finally renewing valuable trademark registrations -or, in other words, stretching the protection of the associated brands over a longer period of time.
Data sources and the sample
The sample used in this study consists of 94 U.S. pharmaceutical firms, each of which Trademark registration is a dummy variable that takes the value of unity if the trademark was registered with the USPTO, and zero otherwise. Trademark maintenance is a dummy variable that takes the value of unity if the trademark registration is not cancelled yet or the difference between cancellation and registration years is greater than seven years. 22 Trademark renewal is a dummy variable that takes the value of unity if the trademark registration has the renewal year greater than zero.
Independent variables.
I shall begin the description of independent variables by looking at trademark characteristics associated with the underlying brand.
First, I calculated trademark age by subtracting the year in which the mark was firstly used in commerce from the event (application, maintenance, or renewal) year. In order to capture the relationships between marks within a trademark family, I created the following variables:
(i) core mark is a dummy variable that takes the value of unity if the mark only receives citations 20 I adjusted all monetary variables to constant 2009 U.S. dollars by using the GDP deflator provided by the U.S.
Bureau of Economic Analysis. 21 To ensure comparability, only non-registered applications that were field in the period between 1990 and 2003 were added to the final panel. 22 I have chosen this threshold to account for the fact that the effective period often exceeds six years due to a variety of reasons, including the six-month grace period granted to mark owners for filing corresponding declarations (Graham et al., 2013) . from other marks but does not give citations to other marks; and (ii) mark extension is a dummy variable that takes the value of unity if the mark gives citations to other marks. These measures can, however, be biased because "it is not mandatory for applicants to list prior registrations" (Graham et al., 2013:65) . Next, I assessed trademark breadth by counting the number of unique NICE classes covered by the mark.
23 I also included several trademark types: on the one hand, similarly to Melnyk et al. (2014) , I coded as brand-identification trademarks those marks that contain standard character drawings. 24 On the other hand, I followed Agostini et al. (2015) and labelled marks that are equal to or an abbreviation of the firm's name as corporate marks. Finally, I added the service mark dummy to account for peculiarities pertaining to this trademark type.
Although in the theoretical part, I have not developed any specific set of arguments regarding value discrepancies that exist between trade and service marks, this variable helps me to capture a supposedly lower importance assigned to service marks by firms operating outside service industries (see Block et al., 2015; Gotsch and Hipp, 2012) .
As for legally stipulated trademark characteristics, I created the intent-to-use basis for filing dummy pointing to the marks that are yet to establish their commercial use at the moment of application. To determine whether the mark was subject to opposition during the prosecution process, I designed the received oppositions dummy that refers to the marks with an opposition first instituted and then sustained or dismissed (the latter also covers the cases that were settled without any final decision on the merits; see Graham et al., 2013) . Next, I captured acquired distinctiveness by a dummy variable that equals unity if the trademark has acquired "secondary 23 Although this is a common way to determine trademark breadth, it needs pointing out that "to expand protection of the mark for use on other products, the owner must apply for a new registration of the same mark identifying the additional goods and services" (Graham et al., 2013:13) . Therefore, several single-class trademarks will be registered, thus diluting the actual breadth of the original mark. 24 "An applicant seeking to register a standard character mark does not claim protection for the characters in any particular font, stylization, size, or color. The owner of a standard character mark may change the mark's display at any time because rights reside in the wording itself and not in any particular form. Thus, standard character marks afford owners greater flexibility and potentially broader protection than a stylized mark or a mark with a design element" (Graham et al., 2013: 10; footnotes omitted).
meaning", even partially, among consumers. Finally, I added the acknowledged incontestability dummy to identify the trademarks for which the owner applied for and received an approval concerning their incontestability.
Control variables.
When selecting firm-level controls, I drew on prior studies that utilised patent and trademark statistics. First, I included company size, measured by the natural logarithm of the total number of employees, to control for differences in resource availability and the costs of generating new intellectual property rights between large and small companies (see Block et al., 2015; Hall and Ziedonis, 2001 ). Next, I accounted for firm market performance by using Tobin's q: it equals the sum of total assets plus the difference between the market and the book value of equity divided by total assets (see Custódio et al., 2015) . To capture financial performance, I used book leverage defined as the ratio of long-term debt plus current liabilities to total assets (see Custódio et al., 2015) . Finally, by adding such variables as R&D intensity (the ratio of a firm's R&D spending to total assets) and advertising intensity (the ratio of a firm's advertising spending to total sales), I controlled for the allocation of resources between the two major inputs for trademark activities (see Block et al., 2015; Krasnikov et al., 2009 ).
The model specification
Since all my dependent variables are dichotomous, the econometric strategy I adopt in this study is based on estimating random effects probit models (see Greene, 2003) . They relate the probability of a trademark being registered, maintained, or renewed to its characteristics, while also controlling for firm-specific factors. Hence, the probability that the trademark will be protected at the federal level can be expressed by the following equation:
where is a dummy variable that takes the value of unity when for Trademark i, Firm j filed an application in Year t and this application was later on registered by the USPTO (maintenance and renewal dummies are specified in a similar manner); , is the time-variant characteristic of Trademark i owned by Firm j (i.e., trademark age); , is a time-invariant characteristic of Trademark i owned by Firm j, such as core trademark, trademark extension, trademark breadth, brand-identification mark, corporate mark, service mark, intent-to-use basis for filing, received oppositions, acquired distinctiveness, and acknowledged incontestability (k = 1, ..., 10); , is a firm-specific control variable for Firm j in Year t (m = 1, ..., 5); is a year-specific effect (based on the filing year -for trademark registration, and the registration year -for trademark maintenance and renewal); and is the constant term. Tables 1 and 2 show descriptive statistics and the correlation matrix for study variables, respectively.
RESULTS AND ANALYSIS
Descriptive results
In particular, Table 1 suggests that 36% of all trademark applications eventually proceed to the registration stage; 54% of the registered trademarks overcome the sixth year maintenance event; and 71% of maintained marks are renewed after the first ten-year term. By the moment of filing an application with the USPTO, the average mark has already been used in commerce for about one year. Interestingly, both core marks and trademark extensions move further along the trademark (protection) lifecycle, which is evident from the corresponding means increasing from registration to maintenance, and from maintenance to renewal. The absolute majority of the marks, regardless of the stage of the lifecycle, belong to the brand-identification type and cover only one product class. Almost 1% of the trademarks in the full sample are classified as corporate, but their share has a tendency to grow at maintenance and renewal stages. In turn, the proportion of service marks is fairly stable and revolves around the 10% level.
Turning to legally stipulated trademark characteristics, intent-to-use is the most popular basis for filing a trademark application. At the same time, applications filed on this basis also have higher abandonment rates: for example, only 53% of all trademarks have this status at the maintenance stage, compared to 80% -at the application stage. In contrast, trademark opposition is a very rare event, with approximately 2 out of 100 marks having been subject to opposition proceedings. Similarly, 1-2% of the sampled marks (depending on the lifecycle's stage) indicate that they have acquired distinctiveness among consumers as a source identifier for a product.
Finally, roughly 50% of the maintained marks have been granted the incontestability status, and the share of these marks reaches 93% when the renewal stage is considered.
To confirm that multicollinearity does not pose a problem to my analysis, I calculated the variance inflation factor (VIF) for each independent variable in the baseline specification (Model 1). The results of this test (see Table 2 ) revealed no serious problems because all the VIFs turn out to be significantly smaller than 10 -the threshold imposed by the general rule of thumb. The table presents descriptive statistics for three subsamples: (i) the registration subsample covers both successful and unsuccessful trademark applications; (ii) the maintenance subsample contains trademark registrations that survived the hazard of six-year maintenance as well as cancelled trademark registrations; and (iii) the renewal subsample includes trademark registrations that were renewed after the first ten-year period and also expired trademark registrations. The table presents Pearson's pairwise correlations. The results are based on the registration subsample that covers both successful and unsuccessful trademark application. The asterisk (*) denotes variables measured at the filing year. VIF is the variance inflation factor calculated for each independent variable based on Model 1 (for the indicators related to trademark family Model 2 is used; for acknowledged incontestability -Model 3). Table 3 presents the results of the empirical analysis linking trademark characteristics to the continuity of trademark protection. The overall conclusion one can draw from this analysis is that brand-and law-related characteristics are indeed important predictors of the probability with which the trademark proceeds from one stage of its (protection) lifecycle to another. Since the decision to keep the mark protected is costly -hence, at each point of time, the mark owner should compare the costs of trademark protection with its benefits; the trademark characteristics considered above are also likely to reflect trademark value, at least as perceived by its owner.
Trademark characteristics and the continuity of trademark protection
However, as my results suggest, one needs to be conscious as to how to interpret value-related aspects of trademark characteristics because the interpretation sometimes depends on the stage of the trademark (protection) lifecycle.
In particular, my findings reveal that older marks are likely to be continuously protected, thus confirming the predictions derived from sunk cost and brand loyalty theoretical perspectives (Hypothesis 1 is supported). To ease the interpretation of these and other findings, I have computed marginal effects: they show that, with all other factors held constant, an extra year added to the mark's age corresponds to a 0.6% (p < 0.01) increase in the probability of trademark registration, as well as to a 0.8% (p < 0.001) increase in the probability of trademark maintenance. Likewise, marks that are part of a trademark family tend to be protected over a longer period of time, too (Hypothesis 2 is supported). It can further be seen that core trademarks are especially valuablethey have 27.5% (p < 0.001) more chances to be maintained, and 12.2% (p < 0.001) more chances to be renewed. At the same time, there are some concerns that the value of trademark extensions may be short-living (up to 10 years) because these marks are neither more nor less likely to be renewed. Finally, corporate marks are valued more than non-corporate marks, which is evident from the positive association they have with the probability of protection at each stage of the trademark lifecycle (Hypothesis 4 is partially supported); such marks have 20-25% (p < 0.001) higher chances to be registered, maintained, and renewed.
Interestingly, I have also found that the effect of some brand-related characteristics on the probability of trademark protection depends on the stage of the trademark lifecycle under consideration. This is particularly true for brand-identification trademarks: they show a positive association with the continuity of trademark protection for the post-registration period, whereas the chances of their registration are 15.2% (p < 0.001) lower compared to other trademark types (Hypothesis 4 is supported). These findings may effectively suggest that once registered, brandidentification trademarks become more valuable to their owners because they not only "enable consumer recognition of brands in the crowded marketplace [..., but also] serve as important predictive cues of product performance to consumers" (Krasnikov et al., 2009:156) . Another characteristic that generates mixed results is the service mark type: as it turns out, service marks have a 4.7% (p < 0.05) higher probability of being registered, but then a 15-19% (p < 0.001) lower probability of being maintained and renewed. This, perhaps, reflects a shorter lifecycle of services and does not necessarily signal value discrepancies between product and service marks.
Regarding law-related characteristics, I first focus on the intent-to-use applications: they are 53.6% (p < 0.001) less likely to overcome the registration stage than actual use applications, thus making this characteristic the strongest predictor of trademark registrations (Hypotheses 5 is supported). The observed result may suggest that the decision of the mark owner to apply for federal protection before the mark has actually entered the marketplace does not reflect its value, especially given that this filing basis has no statistically significant effect on the probability of trademark maintenance and renewal. Instead, this characteristic may capture the extent of preemptive trademarking. As for the marks that were subject to an opposition proceeding, they have a 19.2% (p < 0.001) lower probability of being registered; yet, upon surviving the opposition event, they are 21% (p < 0.05) more likely to be maintained (Hypotheses 6 is partially supported).
As such, this characteristic may be viewed as a value indicator only for registered trademarks.
Finally, obtaining the incontestability status may also signal that the owner values the mark for which this status was granted more because it is 28% (p < 0.001) more likely that the protection of incontestable trademarks goes beyond the first ten-year period (Hypotheses 8 is supported).
In conclusion, it has to be noted that my analysis has failed to identify any significant effects associated with trademark breadth or acquired distinctiveness (Hypotheses 3 and 7 are not supported). I believe that such an outcome is due to the peculiarity of trademark activities in the pharmaceutical industry, namely: the absolute majority of trademarks filed by the firms in my sample cover only one product class (see Figure A .4 in Online Appendix A), thus reducing the ability of this characteristic to differentiate valuable marks from the rest. As far as acquired distinctiveness is concerned, the overreliance of pharmaceutical producers on drug names may preclude them from waiting for a valuable name to achieve secondary meaning; furthermore, the regulation of drug names by the FDA may also make it difficult to adopt this strategy.
Model extensions and robustness checks
Clearly, the stages of the trademark lifecycle can also be represented by a categorical ordinal variable that takes the value of one when the trademark is registered, two -when it is maintained after the six-year period, and three -when it is renewed after the ten-year period.
Therefore, I have re-estimated the baseline specification by using the ordered probit model that is designed to handle ordinal dependent variables (see Greene, 2003) . The results of this analysis are fairly consistent with what I observed when evaluated each stage separately (see Table 4 ).
More specifically, trademark age as well as being a core mark, a mark extension, or a corporate mark -all of them still have a positive association with the continuity of trademark protection and, hence, trademark value. In turn, being a brand-identification mark or having an opposition proceeding instituted seems to distinguish valuable marks only once they have been registered.
Conversely, trademark breadth (unlike what I observed in the baseline models, though the effect is only marginally significant), being a service mark, and also the intent-to-use basis at filing 0.191 0.059 † 10% significance; * 5% significance; ** 1% significance; *** 0.1% significance. The table reports the estimation results of random effects probit and ordered probit models. The dependent variable in Model 4 is an ordinal variable that takes the value of 1, 2, or 3 if the trademark was registered, maintained, or renewed, respectively. The dependent variable in Model 5 is an ordinal variable that takes the value of 1 or 2 if the trademark was maintained or renewed, respectively. dy/dx columns show marginal effects at the mean. Standard errors corrected for heteroskedasticity by using the White-Huber method are in italics. Intercepts are included but not reported. Sources and variable definitions are given in Table B .1 in Online Appendix B.
show a negative association with the continuity of trademark protection, with the latter two, as it was discussed before, not necessarily reflecting the mark's value aspects. It should further be noted that I have excluded the acknowledge incontestability dummy from Models 4 and 5 due to its substantial correlation with having the mark registered (to recap, one of the conditions for this status to be granted is that the trademark has been registered for five consequent years). and (iv) lagged firm-level controls are added to avoid the simultaneity bias arising from the fact that the firm's performance influences its decision to extend trademark protection. Furthermore, following the idea that the decision to maintain a trademark registration depends on obtaining that registration in the first place (similarly, the renewal of a trademark registration depends on whether it was maintained or not), I have also estimated a probit model with sample selection (see Greene, 2003) . Despite all these alterations, my initial findings can still be confirmed (see Tables C.1 -C.4 in Online Appendix C), thus suggesting that specification and sample selection issues do not pose a threat to the validity of my conclusions.
CONCLUSION
A summary of the study and its practical implications
The aim of this research was to identify trademark characteristics that could distinguish more valuable from less valuable marks. Unlike previous studies that captured trademark value by observing the reaction of the financial market on filing a trademark application, I focused on the trademark (protection) lifecycle. To be more specific, I reasoned that more valuable marks were likely to enjoy longer federal protection, provided that the benefits of this protection would exceed its costs. If true, the characteristics which contribute towards the continuity of federal protection -be those related to the underlying brand or inferred from trademark law -should also point to more valuable marks. An empirical examination of trademark activities in the U.S.
pharmaceutical sector largely confirmed the theoretical predictions, namely: trademarks differ in terms of their value, and both brand-and law-related characteristics should be used to derive the value of a mark. However, one needs to be conscious that the value interpretation of some characteristics, such as the brand-identification mark type and whether the mark was subject to opposition proceedings, depends on the stage of the trademark (protection) lifecycle.
My findings have several important practical implications. First of all, they should help researchers to conduct a more rigorous analysis of trademarking in organisations, particularly accounting for the heterogeneity of the trademark flow. As the findings suggest, marks differ due to two major factors -a firm's branding strategy and trademark law, which can be used to represent each trademark as a set of characteristics and, thereby, to capture this heterogeneity.
The study's findings can also be employed in the context of competitor analysis: for example, by examining rivals' trademark portfolios, the firm can identify valuable marks -importantly, as perceived by their owners, not the market, -and then deduce the strategic intent these rivals have in terms of establishing a competitive position in the marketplace, fostering product market diversification, and, relatedly, gaining and maintaining market power. Finally, my findings may also assist policy makers and implementers with predicting the demand for trademark protection, especially when it comes to planning post-registration procedures.
Study limitations and directions for future research
This work has some limitations, which future research may address. A standard concern regarding single-industry studies is that their results are not necessarily generalisable to other economic sectors. In fact, some of the trademark characteristics which have been found not to lead to any substantial value implications (that is, trademark breadth and acquired distinctiveness) may show more optimistic results in a non-pharmaceutical context. Prior trademark research has also pointed to the fact that the intensity of trademarking exhibits strong industry dependence (e.g., Greenhalgh and Rogers, 2006a; . More work is therefore needed to verify whether the patterns identified in this empirical setting can still be observed in other trademark-intensive industries. Another peculiarity of this research is that it exclusively focuses on large publiclytraded companies, thus leaving relatively unexplored the trademarking behavior of private firms and/or small and medium-sized enterprises. Since such organisations may have different motives to trademark (see Block et al., 2015) , future studies should clarify whether the company's public status and/or size influence the continuity of trademark protection and, as such, the perception of trademark value. Finally, as an extension to this work, it would be interesting to create a trademark value index, similar to what has been done for patents (see Lanjouw and Schankerman, 2004) , and see if there are performance implications associated with variations in this index.
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APPENDIX B. DESCRIPTION OF VARIABLES
Variable name Definition
Dependent variables
Trademark registration A dummy variable that takes the value of one if the mark was registered, and zero otherwise.
Trademark maintenance A dummy variable that takes the value of one if the mark was maintained after six years from the registration date, and zero otherwise.
Trademark renewal A dummy variable that takes the value of one if the mark was renewed after ten years from the registration date, and zero otherwise.
Independent variables
Trademark age
The difference between an event year and the year in which the mark was firstly used in commerce.
Core trademark A dummy variable that takes the value of one if the mark only receives citations from other marks but does not give citations to other marks, and zero otherwise.
Trademark extension A dummy variable that takes the value of one if the mark gives citations to other marks, and zero otherwise.
Trademark breadth
The number of unique NICE classes covered by the mark.
Brand-identification trademark A dummy variable that takes the value of one if the mark contains standard character drawings, and zero otherwise.
Corporate trademark A dummy variable that takes the value of one if the mark contains elements that are equal to or an abbreviation of the company name, and zero otherwise.
Service mark A dummy variable that takes the value of one if the mark is labelled as a service mark, and zero otherwise.
Intent-to-use basis for filing A dummy variable that takes the value of one if the mark was filed on the intent-to-use basis, and zero otherwise.
Received oppositions A dummy variable that takes the value of one if the mark had an opposition first instituted and then sustained or dismissed, and zero otherwise.
Acquired distinctiveness A dummy variable that takes the value of one if the mark acquired "secondary meaning" (full or partial), and zero otherwise.
Acknowledged incontestability A dummy variable that takes the value of one if the mark received an approval concerning its incontestability, and zero otherwise.
Control variables
Company size
The natural logarithm of the total number of employees: ln(EMP).
Book leverage
The ratio of long-term debt plus current liabilities to total assets: (DLTT + DLC)/AT.
Tobin's q The sum of total assets plus the difference between the market and the book value of equity divided by total assets: (AT + CSHO * PRCC_F -CEQ)/AT.
R&D intensity
The ration of R&D spending to total assets: XRD/AT.
Advertising intensity
The ration of advertising spending to sales: XAD/SALE. LGT_ROB is a random effects logit model with standard errors corrected for heteroskedasticity by using the White-Huber method. PRBT_CLU is a random effects probit model with standard errors clustered at the firm level. PRBT_FFE is a fixed effects probit model with standard errors corrected for heteroskedasticity by using the White-Huber method. Standard errors are in italics. Intercepts are included but not reported. Sources and variable definitions are given in Table B .1 in Online Appendix B. LGT_ROB is a random effects logit model with standard errors corrected for heteroskedasticity by using the White-Huber method. PRBT_CLU is a random effects probit model with standard errors clustered at the firm level. PRBT_FFE is a fixed effects probit model with standard errors corrected for heteroskedasticity by using the White-Huber method. PRBT_HEC is a random effects probit model with sample selection and with standard errors corrected for heteroskedasticity by using the White-Huber method (the second stage is reported; the first stage is similar to PRBT_ROB in Table C .1). COX_HAZ is Cox's proportional hazards model with standard errors corrected for heteroskedasticity by using the White-Huber method (note that factors with the negative sign reduce the risk of cancellation; conversely, factors with the positive sing increase the risk of cancellation). Standard errors are in italics. Intercepts are included but not reported. Sources and variable definitions are given in Table B .1 in Online Appendix B. lifecycle. The dependent variable in each case is a dummy variable that takes the value of one if the mark was renewed after ten years from the registration date, and zero otherwise. PRBT_ROB is a random effects probit model with standard errors corrected for heteroskedasticity by using the White-Huber method (the basis model).
APPENDIX C. ROBUSTNESS CHECKS
LGT_ROB is a random effects logit model with standard errors corrected for heteroskedasticity by using the White-Huber method. PRBT_CLU is a random effects probit model with standard errors clustered at the firm level. PRBT_FFE is a fixed effects probit model with standard errors corrected for heteroskedasticity by using the White-Huber method. PRBT_HEC is a random effects probit model with sample selection and with standard errors corrected for heteroskedasticity by using the White-Huber method (the second stage is reported; the first stage is similar to PRBT_ROB in Table C .2). COX_HAZ is Cox's proportional hazards model with standard errors corrected for heteroskedasticity by using the White-Huber method (note that factors with the negative sign reduce the risk of expiration; conversely, factors with the positive sing increase the risk of expiration). Standard errors are in italics. Intercepts are included but not reported. Sources and variable definitions are given in Table B .1 in Online Appendix B. The dependent variables are dummy variables that denote trademark registration (Models C.1a and C.1b), trademark maintenance (Models C.2a and C.2b), and trademark renewal (Models C.3a and C.3b). Models C.1a-C.3a contain contemporaneous firm-level controls (basis models). Models C.1b-C.3b contain firm-level controls lagged by one period. Standard errors corrected for heteroskedasticity by using the White-Huber method are in italics. Intercepts are included but not reported. Sources and variable definitions are given in Table B .1 in Online Appendix B.
